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The backscatter is measured to increase
exponentially with length (2 mm - 5 mm)

The SBS threshold (R~5%) is doubled when
the length is reduced by a factor of 2 as
expected by linear theory

Results compare well with recently
implemented 3D LPI code (SLIP)
— See P. Michel’s Poster

Experimental results scale with linear gain
providing confidence in our ability to design
ignition targets
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The interaction beam propagates along the hohlraum axis
interacting with a high-temperature uniform plasma NI

The National Ignition Campaigr

Our motivation for this series of Omega LPI experiments is to test
linear theory as a metric for determining the on-set of backscatter

Omega experiments are studying the scaling of backscatter with:

» Electron temperature [Phys. Rev. Lett. 98, 085001 (2007)] /2
* Intensity [Phys. Plasmas 14, 055705 (2007)] G oC
 Landau damping (COaIVa) [P. Neumayer, Poster Session] TVa _L/2

* Plasma Length (2-mm, 3.5-mm, 5-mm) [This Talk]

In addition, these experiments have been used to benchmark 3D
laser-plasma interaction simulations
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The interaction length was scaled to 5 mm while maintaining
the peak electron temperature above 2.5 keV NI

The National Ignition Campaigr

Equate absorbed laser power to conducti
loss from hot CH+Au into cold Au wall:
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‘ Adding 17 heater beams along the equator provided the laser power ‘
to keep the electron temperature above 2.5 keV for the 5 mm taraet



temperature (T_>2.5 keV) plasmas in a uniform 6%N_, density

In all three targets, the interaction beam propagates through high NIC
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The National Ignition Campaigr

The intensity profile and density plateau is
shown along the interaction beam path

200 mm CPP increased
the Rayleigh length
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The electron temperature exceeds 2.5 keV
in all three target platforms
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SBS spectra show uniform high temperature plasma conditions NIC

The National Ignition Campaigr

« The SBS spectra are narrow and shifted by AA>0.8 nm corresponding
toa T >2.5 keV

 Broadened spectrum in the 3.5-mm and 5-mm results is a result of
larger ion temperature
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Backscatter scales exponentially with length, increasing three
orders of magnitude when increasing the length by a factor of 2

The National Ignition Campaigr

The SBS reflectivity and electron The SBS reflectivity is shown for the 2-mm,
temperature as a function of time is shown 3.5-mm, and 5-mm long targets
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SBS is less than 1% for T, above 3 keV SBS reflectivity scales with the linear gain
in the 2 mm long targets calculated by LIP

Froula et al., Phys. Rev. Lett. 98, 085001 (2007)



The SBS reflectivity is measured to increase exponentially with

intensity and length

NIC

The National Ignition Campaigr

he instantaneous (=700 ps) SBS reflectivity
is measured as a function of length

The SBS reflectivity is shown for the 2-mm,
3.5-mm, and 5-mm long targets
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The SBS reflectivity increases to saturation
for all three target lengths




The SBS threshold (R~5%) is doubled when the length is reduced
by a factor of ~2

The National Ignition Campaigr
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Consistent with linear gain




3D nature of the laser beam is required to calculate the measured

SBS thresholds

SLIP: New 3D steady state wave
solver
— P. Michel, Poster Session

SLIP includes 3D nature of the laser
beam (e.g. speckles)
— LIP uses an average intensity

Near threshold, SLIP shows
contribution to SBS form the most
intense speckles
— Ave. intensity still below
threshold (LIP)

Backscatter power from these
speckles is low, but amplifies the
thermal noise which triggers SBS for
the whole beam

The SBS reflectivity calculated by SLIP for
the 2-mm, 3.5-mm, and 5-mm long targets
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threshold for the 2-mm and 3.5-mm targets

SLIP calculations are consistent with the SBS




predicted by linear theory for high temperature fusion conditions

1 0 0 The National Ign ition Campaigr

We have demonstrated that SBS scales with plasma-length as Nlc

E = 6x1014 W -cm- 2

 The backscatter is measured to increase
exponentially with length—increasing by
several orders of magnitude when
L=1.6-2>3.9 mm

* The SBS threshold (R~5%) is doubled
(l5.,n=6x10"* W-cm-2 > I, =13x1014 W-cm-2)
when the length is reduced by a factor of 2

* Results compare well with recently
implemented 3D LPI code (SLIP)
— See P. Michel’s Poster

« Experimental results scale with linear gain
providing confidence in our ability to design
ignition targets
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